DNMT3B inhibits the re-expression of genes associated with induced pluripotency.
DNMT3B is a de novo DNA methyltransferase that is highly expressed in mouse and human embryonic stem (ES) cells and has been shown to be essential for differentiation of mouse ES cells toward different lineages. In the present study, we found that DNMT3B is rapidly down-regulated in human ES cells during retinoic acid (RA)-induced differentiation compared with DNMT3A2, which is also highly expressed in ES cells. Silencing of DNMT3B in human ES cells by an inducible shRNAi system leads to a reduction of clonal ability of the stem cells, while expression of OCT4 and NANOG is unchanged. By contrast, the germline-specific genes VASA and SCP3 and the surface antigen BE12 are down regulated following DNMT3B knockdown. Upon retinoic acid-induced differentiation, we found that depletion of DNMT3B leads to a decrease in expression of the surface antigen A2B5 and of neural tube-associated genes PAX7 and BRN3A. Consistent with its importance in stem cell differentiation, we observed that silencing of DNMT3B facilitates the generation of cells that bear the hallmarks of pluripotency. Our findings suggest a role of DNMT3B in controlling the differentiation of human ES cells and in the generation of iPS cells.